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QUESTIONS AND DISCUSSIONS. 137 

its lever arm x, we see from the moments that a force of 2x is transmitted through the connecting 
rod k, and the arm mi, to the point immediately below on the second scale lever. We now place 
a weight 3, representing the second coefficient, on the rear end of the first platform lever so that 
it will exert a negative or upward force on the scale lever. We now have a force 2x — 3 applied 
to the second scale lever at a distance x from the fulcrum. This in turn is transferred to the third 
scale lever as a force of (2x — 3)x to which we add a force of one unit (third coefficient) by attach- 
ing a weight 1 to the arm ra 2 at this point. We also place a weight 4 (constant in equation) on the 
third scale lever one unit to the left of the fulcrum since the constant is negative. The resulting 
moment will then be [(2x — 3)x + l]x — 4 = 2x 3 - 3x 2 + x — 4. We now move the weights 
and arms back and forth on the scale levers, keeping them in the same vertical line, until the levers 
are balanced. The moment will then be zero and the length of the lever arm, which is seen to be 
the root of the equation, may be read from the scale on the first lever. This of course gives us 
only positive roots. Negative roots may be found by changing the signs of the roots of the 
equation. 

Obviously the number oi scale levers corresponds to the degree oi the equa- 
tion of highest degree that can be solved. The figure represents a balance 
which may be used for solving quadratics, cubics, and quartics. In this machine 
the unit was taken as two inches and the working interval from zero to ten 
inches, thus giving roots up to five units. As the mechanical details have not 
yet been perfected only the general plan of construction has been given. 

The satisfactory results obtained from this crudely constructed balance 
with which the writer experimented give assurance that a carefully constructed 
machine, with proper lengths of levers and unit determined experimentally, 
will yield results of considerable precision. 

III. Relating to the Real Locus Defined by the Equation x v = y x . 
By Phiijp Feanklin, College of the City of New York. 

In the September number of the Monthly (Vol. XXIII, pp. 233-237) in a 
discussion of the real locus defined by the equation x v = y x , E. J. Moulton 
raised the question of the continuity of the locus in the third quadrant. 

Having met this function in another connection, I was led to consider it in 
the following manner: 

Putting y = mx in x v = y x , x m = mx, from which 

x = m l/(m-D an( J y = m m/(m-l)_ 

The curve is easily plotted from these equations or from the equation derived 
from them, r = sec d tan 1/tan ( *-°. 

In the first quadrant the curve is continuous since we obtain points on the 
curve for all positive values of m. 

In the second and fourth quadrants the curve is discontinuous; since, in 
general, the (m — l)th root of a negative number does not have a real value. 

In the third quadrant points are obtained only for those values of m for which 
m i/(m-i) jj as a rea j ne g a tive value, which is not true in all cases; e. g., when m is 
an even integer. The curve is, therefore, discontinuous in the third quadrant. 



